INTRODUCTION
============

Transrectal ultrasound-guided needle biopsy (TRUS-Bx) is generally accepted as a standard procedure for the diagnosis of prostate cancer ([@B1]). Despite various studies in the literature demonstrating low rates of complications and good tolerance to the procedure, it is still considered invasive and not entirely free of complications ([@B2], [@B3]). Pain, mild hematuria, or hemospermia are common, self-limited, minor complications ([@B4]). Urinary tract infection (UTI or bacteremia, however, are potentially severe complications ([@B5]). Prophylactic antibiotic therapy and prebiopsy enema are recommended for preventing infectious complications ([@B6]--[@B8]). Oral quinolones, either alone or in combination with other antibiotherapeutic agents, are the most common prophylactic practices. Unfortunately, in the last few years, increased resistance to quinolones has been reported in association with a rise in severe infectious complications after biopsy ([@B9]). In this study, we aimed to compare the incidence of prostatitis after prostate biopsy using two different prophylactic antibiotic protocols and provide an overview of the bacteriologic characteristics of urine and blood cultures, as well as antimicrobial resistance in NIH category I acute bacterial prostatitis.

MATERIALS AND METHODS
=====================

We reviewed the medical records of 3.479 patients TRUS-Bx cases performed between January 2011 and February 2016 in two different urology clinics of the same tertiary referral centre. Of these 3.479 patients, 437 cases underwent a repeat biopsy in case of a negative initial biopsy. The patients were elected from a PSA screening program that was applied in our hospital for patients in the age of fifty and afterwards once a year. Patients who were classified as underweighted (20kg/m2\> body mass index (BMI)) and morbid obese (\>35kg/m2) were excluded. Further patients with uncontrolled diabetes mellitus were also excluded. A specific matching procedure was not applied.

None of the patients had signs and symptoms of UTI or acute prostatitis before TRUS-Bx. The indications for TRUS-Bx were a PSA level \>4.0ng/mL and abnormal findings in TRUS or by digital rectal exam (DRE). All procedures were performed with an 18-gauge core biopsy needle mounted on an automatic biopsy gun (Geotek Medical, Turkey) under local anaesthesia and ten core specimens were obtained in all biopsies. A blood test for prothrombin time and activated partial thromboplastin time were performed for all patients to obtain a coagulation profile. Patients were instructed not to take any oral anticoagulants in the last seven days before the TRUS-Bx procedure. Prophylactic treatment for TRUS-Bx was applied in two different regimens. The biopsy protocols were identical throughout the study period except for the prophylaxis regimen. Group I (n=1.523) received ciprofloxacin alone (500mg twice daily) continually for three days. Group II (n=1.956) received ciprofloxacin (500mg twice daily) plus ornidazole (500mg twice daily) for three days in addition to cleansing enema. Cleansing enema was applied one hour before the procedure.

All biopsies were performed in an outpatient department biopsy room by two doctors of each group. Acute prostatitis was diagnosed by a body temperature \>38°C, positive urine analysis (bacteriuria and/or pyuria \>10^3^/mL), and pathologic, clinical findings by DRE. 5 Patients who developed acute prostatitis were admitted to hospital for treatment. Blood and urine samples were collected for bacterial evaluation before antimicrobial treatment was initiated. All organisms isolated from blood and urine cultures were tested for antimicrobial susceptibility. Informed consent was obtained from all patients before the biopsy procedure, and institutional approval was obtained for the study.

Cross-analysis with the chi-square test was performed to confirm the incidence rates of complications and their correlation between prophylactic treatment with only ciprofloxacin or ciprofloxacin plus ornidazole and cleansing enema. All statistical tests were two-sided with the significance level set at P \<0.05.

RESULTS
=======

Mean age of the patients was 62.38±7.30 (47-75) years. Descriptive statistics for the two different groups are presented in [Table-1](#t1){ref-type="table"}. Of the 3.479 patients, 39 (1.1%) patients developed acute prostatitis with symptoms within 1.28 (0-4) days after prostate biopsy. The patients with acute prostatitis symptoms were hospitalized and treated with two different intravenous antibiotics, including a third-generation cephalosporin (ceftriaxone) and an aminoglycoside (gentamicin) after urine and blood samples were taken for culture. The mean hospitalization time of acute prostatitis patients was 4.76±3.20 ([@B2]--[@B20]) days. Of the 39 patients, 15 (38%) had positive urine cultures, and of those, 13 (33%) had positive blood cultures. Both urine and blood cultures were negative in 24 (61%) of infected patients. Extended-spectrum beta-lactamase (ESBL)-producing E. coli were detected in 10 patients. Septic shock was observed in no patient and all patients cured after treatment.

###### Descriptive Statistics.

  Variables                                  Ciprofloxacin group     Ciprofloxacin+ornidazole+ cleansing enema group   P-value
  ------------------------------------------ ----------------------- ------------------------------------------------- ---------
  Age, year; mean ±SD (range)                62.1±7.4 (47-75)        62.34±7.19 (49-75)                                0.61
  BMI, kg/m^2^; mean ±SD (range)             29.12±2.9 (20.7-33.8)   28.98±3.2 (20.3-34.4)                             0.76
  Prostate volume, mL; mean ±SD (range)      43.1±14.8 (21-91)       44.5±15.9 (22-100)                                0.45
  Preoperative PSA, ng/dL; mean±SD (range)   7.12±3.4 (2.4-95)       7.8±3.7(1.8-59)                                   0.53

The most frequent comorbidities were hypertension and DM (25.1% (n=875) and 16.7% (n=580), respectively). The rate of hypertension and DM in patients who developed acute prostatitis was 23% (n=9) and 17.9% (n=7), respectively. Hypertension or DM were not related to the development of acute prostatitis (P=0.76, X2=0.096 and P=0.83, X2=0.046, respectively). In Group I, in which only ciprofloxacin was used for prophylaxis, 22 of 1.522 (1.4%) patients developed acute prostatitis. In Group II, in which ciprofloxacin plus ornidazole and cleansing enema were used, 17 of 1.957 (0.8%) patients developed acute prostatitis. There was no statistical difference between the two groups according to acute prostatitis rate (X2=2.56, P=0.11). Of the 3.479 patients, 437 underwent a second biopsy. Acute prostatitis occurred after first and repeated biopsies in 28 (0.92%) and 11 (2.5%) patients, respectively ([Table-2](#t2){ref-type="table"}). The difference between the latter first and repeat biopsy groups according to the rate of acute prostatitis was statistically significant (P=0.001, X2=11.55).

###### Analysis of acute prostatitis cases in different prophylactic treatment regimes of transrectal postate biopsy. ESBL-Producing *E. Coli:* Extended-spectrum Beta-lactamase and Quinolone-resistant *Escherichia Coli*.

                                        Ciprofloxacin group   Ciprofloxacin+ornidazole+ cleansing enema group
  ------------------------------------- --------------------- -------------------------------------------------
  Acute Prostatitis, n (%)              22 (1.4)              17 (0.8)
  Symptoms starting time, days          1.28                  1.32
  Hospitalization time, day (mean±SD)   4.76±3.20             4.87±3.40
  First Prostate Biopsy (n/N)           16/1320               12/1722
  Second Prostate Biopsy (n/N)          6/203                 5/234
  Comorbidities                                               
  HT                                    5                     4
  DM                                    4                     3
  Bacteria Culture                                            
  Positive urinary culture, n (%)       7 (31.8)              8 (47)
  Positive blood culture, n (%)         6(27.2)               7 (41)
  ESBL- Producing *E. Coli*, n (%)      4 ([@B18])            6 (35)
  Blood culture ±                       3/1                   5/1

DISCUSSION
==========

In this study, we investigated the incidence of acute prostatitis under two different prophylactic regimens (ciprofloxacin alone or ciprofloxacin plus ornidazole with a cleansing enema) with bacteriologic characteristics of blood and urine cultures. Of the 3.479 patients, 39 (1.1%) developed acute prostatitis. Of these 39 patients, 15 (38%) had positive urine cultures, and 8 (20%) had positive blood cultures. According to our study, the rate of acute prostatitis was not statistically different between the two groups. Fluoroquinolones are one of the most effective antibiotics for the genitourinary system and show excellent penetration into the prostate tissue, and because the vast majority of uropathogens and enteric species have proper susceptibility to these agents, most of the trials have focused on fluoroquinolones ([@B10]--[@B12]). In the current study, ciprofloxacin was used as a prophylactic drug for Group I patients. Although frequently encountered uropathogens and coliforms such as E.coli or Klebsiella spp are usually responsible for the incidence of infectious complications after prostate biopsy, some infrequently encountered enteric pathogens, especially anaerobes, were reported in fever and septicemia after prostate biopsy, and the effects in the majority of these cases were severe and devasting ([@B13], [@B14]). Therefore, many studies have been conducted in the field of anaerobic coverage by prophylactic antibiotics during prostate biopsy ([@B15], [@B16]). Hence, as anaerobic bacteria coverage drug ornidazole was added to the ciprofloxacin prophylaxis therapy for Group II. It is widely accepted that antibiotic prophylaxis before TRUS-Bx is effective in preventing infectious complications ([@B4]). Despite the use of prophylactic antibiotics, bacterial infections causing fever, urinary tract infection, acute prostatitis and orchioepididymitis occur in 1-5% of patients ([@B17], [@B18]) Therefore, many researchers have attempted to identify the optimal prophylactic regimen to use peri-procedure, i.e. TRUS-Bx to decrease the risks of infectious complications. In this study, we investigated the incidence of acute prostatitis under two different prophylactic regimens (ciprofloxacin alone or ciprofloxacin plus ornidazole with a cleansing enema) with bacteriologic characteristics of blood and urine cultures. Intrarectal flora is disseminated within the prostate due to the insertion of biopsy equipment into the prostate through the rectum during TRUS-Bx. Theoretically, using prophylactic treatment for colonic flora may prevent infectious complications of the prostate. Fluoroquinolones (ciprofloxacin) are used most commonly as antibiotic prophylaxis due to their broad spectrum of antibacterial activity ([@B17], [@B19]). Other features include coverage for most aerobic microorganisms residing in the bowel, good oral bioavailability (70%-80%), extended half-life (4-5 hours), high concentration in both urine and prostate tissue, and post-antibiotic suppression of bacterial growth lasting for two to six hours ([@B17]). These features make ciprofloxacin a logical candidate to prevent prostatitis after prostate biopsy, however, the spread of fluoroquinolone resistance threatens to undermine the risk-benefit profile in transrectal prostate biopsy. The American Urological Association recommends prophylactic antibiotics within 24 hours of prostate biopsy for all patients, with a fluoroquinolone the antibiotic of choice ([@B19]). However, several studies have reported that acute prostatitis after TRUS-biopsy continues to occur, ranging from 1.3 to 9.3% ([@B20], [@B21]). In our study, ciprofloxacin was used as prophylactic treatment within 24 hours of prostate biopsy procedure and continued for three days after biopsy in Group Ḭ. Of these 1.523 patients, ([@B22]) (1.4%) developed acute prostatitis and were admitted to hospital for treatment within 1.28 (0--[@B4]) days following the prostate biopsy. Prophylactic antibiotic therapy and prebiopsy enema are recommended for preventing infectious complications ([@B6]). Ghafoori et al. conducted a study on 208 patients by categorizing them into either a povidone-iodine enema group or a control (no enema) group. A significant decrease in infectious complications was observed in patients who received an enema ([@B22]). Kam et al. designed a study using 1.083 patients in which 658 (60.8%) had a prebiopsy enema in addition to prophylactic antibiotic treatment. Prebiopsy enema was done using glycerin or saline. Among these, 31 (4.7%) experienced complications. A prebiopsy enema was not performed in 425 patients (39.8%), of whom 38 (8.9%) had complications (p=0.007) ([@B23]). According to our study we only used fluoroquinolone in Group 1, nevertheless we found no significant difference in prostatitis rates between the two groups.

Ornidazole is a 5-nitroimidazole derivative and effective for anaerobic enteric pathogens, and it can be used as a prophylactic treatment before rectal surgery ([@B24]). In our study, ciprofloxacin, ornidazole, and cleansing enema were used as a prophylactic treatment in Group II patients, where 17 of 1.959 patients (0.8%) developed acute prostatitis. In this group, the prebiopsy enema was done using glycerin or saline. A Cochrane review concluded that enema plus antibiotics reduced the risk of bacteremia (relative risk \[RR\]: 0.25, 95% CI, 0.08-0.75) compared with antibiotics alone, but no differences were found in the rate of fever, or infection ([@B25]). The current study revealed no statistical difference according to acute prostatitis rates. In the presented study, 3.042 patients underwent a biopsy for the first time, and 437 had repeat biopsies. Acute prostatitis developed in 28 (0.92%) patients in the primary biopsy group and 11 (2.5%) patients in the repeat biopsy group. The risk of acute prostatitis was significantly higher after repeated biopsies. Similarly, Shigehara et al. investigated 457 patients, 371 underwent primary biopsy and 86 underwent repeat biopsy. Overall, acute bacterial prostatitis developed in six patients (1.3%). The rate of acute prostatitis after initial and repeat biopsies was 0.5% (n=2) and 4.7% (n=4). This result was statistically significant ([@B26]). Further Ozden et al. reported that a greater rate of acute prostatitis was observed in their repeat biopsy group than in patients who had undergone a prostate biopsy procedure for the first time (6.8% vs. 1.3%) ([@B20]). These studies concluded that repeat biopsies can be a risk factor for acute prostatitis. New biopsy technologies such as magnetic resonance imaging-transrectal ultrasonography (MRI-TRUS) fusion-guided-3D targeted biopsies have the potential to reduce the number of repeated biopsies ([@B27]). In cases of acute prostatitis, it is important to take blood and urine samples for culture. Song et al. reported that 63 of the 103 acute prostatitis cases (61.1%) had positive blood and/ or urine cultures. In our study, the rate of positive urine and/or blood cultures was 58.9%, this result was higher compared with literature. We could not make a rational explanation for this difference.

Another critical concern is the emergence of quinolone-resistant Escherichia Coli (*E.coli*) and extended-spectrum beta-lactamases (ESBL)-producing E.coli strains. Song et al. reviewed 11.345 TRUS-Bx cases, and 63 cases of acute prostatitis were identified. ESBL producing E. coli strains were detected in 12 patients (20%). Three of the 12 patients had to be admitted to the intensive care unit and were treated successfully with intravenous ertapenem ([@B28]) In our study cohort, 39 patients developed infective symptoms after prostate biopsy.

Suzuki et al. conducted a study on DM patients in which they performed prostate biopsy using the transperineal approach. They concluded that transperineal biopsy could be carried out without major infectious complications in DM men ([@B29]). In our study population, seven of 39 prostatitis patients had DM. Our results revealed that DM was not related to acute prostatitis. Besides, hypertension was also not associated with the occurrence of acute prostatitis.

A limitation of the study is that the it involves two different cohorts from two different clinics, as a result, slight diagnostic difference may have affected the results. Another weakness is that some patients in which complications occurred could have been be treated in other hospitals. Further, the retrospective design is a limitation. More reliable results would be obtained in prospective randomized study design.

In conclusion, repeat biopsies can increase the acute prostatitis risk after TRUS-Bx. The use of prebiopsy cleansing enema with ornidazole treatment in addition to ciprofloxacin prophylaxis did not decrease the acute prostatitis risk. Although resistance to fluoroquinolones has increased over the years, the use of antibiotics effective for anaerobic pathogens seems not to be essential yet.
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